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Early life stage of 
moss: Protonema
Environmental gradients shown in Mojave Desert 





Figure 1: Schneider, K. (2008). Creosote Bush. Flickr. 
https://www.flickr.com/photos/zonotrichia/2496166076
Figure 2: brewbooks. (2010). Blackbrush. Flickr. 
https://flickr.com/photos/93452909@N00/5565440941
Figure 3: Lund, Ken. (2015). Wildrose Charcoal Kilns, Death Valley National 
Park, California. Flikr. https://www.flickr.com/photos/kenlund/16748577142
Figure 4-7: (Clark, Theresa), 13 Nov. 2019, Signatures of Ecological 
Resiliency to Climate Stress in the Mojave: A story of hope for a keystone 
biocrust moss, Syntrichia caninervis [PowerPoint Slides], College of Life 
Sciences, University of Nevada Las Vegas







• Creosote Bush (Larrea tridentata)
• Bursage (Ambrosia tomentosa)
Elevation: 890m
# of microsites present: 
• In field- 6





• Joshua Tree (Yucca brevifolia)
Elevation: 1680m
# of microsites present: 
• In field- 9




• Utah Juniper (Juniperus 
osteosperma)
Elevation: 2060m
# of microsites present in: 
• In field- 7













Is phenotypic variation seen in three life zones due to 
genetic differences (ecotypes/variations) in a given 
population OR long-term environmental plasticity?
Methods: Common Garden 
5
Samples in Growth 
Chamber 
















• Measured using 0.5 mm grid
• Sample size n=22 microsites 
❑ Common Garden
• Measured using Image J
• Sample size n=20 (excluding samples 
that didn’t grow in culture)












4 leaves x 5 shoots=
20 leaves per microsite1
2
3 4
- 5 shoots measured












P < 0.0002** 
F2,18 = 15.3
R2 = 0.63



















P < 0.00002*** 
F2,19 = 19.0
R2 = 0.67





P < 0.0003*** 
F2,18 = 13.2
R2 = 0.60
Life Zone Patterns: Shoot Height 
ANOVA






P = 0.25 N.S.
F2,17 = 1.5
R2 = 0.15
Importance and Future Goals:
▪ Awn & leaf length/shoot height: 
▪ This research advances moss ecology by confirming phenotypic plast ic i ty for these trai ts that 
trended upwards over an elevation gradient. 
▪ Microsites at mid-elevation Blackbrush:
▪ General ly, BB was not stat ist ical ly di fferent from CB or PJ microsites 
▪ Higher variance could explain the presence of di fferent ecotypes or variat ions within this data set
▪ Noise in data regarding Pinyon-Juniper microsites
▪ Second and third generation cultures wil l  be grown and measured in the future to confirm whether the 
observed life zone trait patterns are genetic or due to long -term plasticity.
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